SECTION 5.4.11: RISK ASSESSMENT - DROUGHT

5.4.11 DROUGHT
Thissedtion provides a profileand vulnerability assessment forthe drought hazerd.

HAZARD PROFILE

Thissedtion provides profile information including: description, locaion and extent, previous occurrences
and losses, andthe probability of fuure occurrences.

Description

The Naional Weaher Service (NWS ClimatePredidion Center (OPC) defines drought as adeficiency of
moiduretha resultsin adverse impads on people, animals, or vegetation over a Sizeable aea. According
to the NYS HMP, drought is a normal, recurrent feature of climae. It occurs amost everywhere,
although its features vary from region to region. Defining drought is thergore difficult; it depends on
differences of regions, water supply needs, and disciplinary pespedives. In general, drought originates
from a deficiency of precipitaion over an extended period of time, resulting in awater shortage for some
activity, group, or environmental sedor (NYSEMO, 2004). Other climaic fadors, such as high
temperaures, prolonged high winds and low relative humidity, can aggravae the severity of a drought.
These conditions are caused by anomalous weather paterns when shiftsin the jet stream block dorm
systems from reaching an area. As a result, large high-pressure cells may dominae a region for a
prolonged period, thus reducing precipitetion.

This naural hazard differs from othe hazards in several ways. Fird, there is no univesally accepted
definition of drought. Second, drought onsat and recovery are usually dow. T hird, droughts can impad a
much larger aea and last many times longerthan most other natural hazards. Fourth, droughts higorically
have occurred as are part of the naural variability of weather patterns. Due to these differences, many
communitieshave neglectedto includethis hazard intheir disaster managament plans(ICLR, 2005).

Accordingto FEMA andthe NWS therearefour different waystha drought can be defined or grouped:

e Meteorological - ameasure of departure of precipitation fromnormal. It isdefined solely on the
degree of dryness. Due to climatic differences, wha might be considered a drought in one
locaion of the country may not be a drought in another locaion.

o Agricultural - refersto a stuation where the amount of moisture in the il no longer medsthe
needs of aparticular aop. It is defined in terms of il moisture deficiencies relaive to weter
demands of plant life, primarily crops.

e Hydrological - occurs when surface and subsurface water supplies are below normal. It isrelaed
to the effedts of precipitation shortfalls on streamflows and reservoir, l&ke and groundwater
levels.

e Socioeconomic - refersto the stuation tha occurs when physical water shortages begin to affed
people. It associatesthe supply and demand of economic goods or services with elementts of
meteorologic, hydrologic and agricultural drought. This drought type occurs when the demand
for water exceeds the supply as a result of a weather relaed supply shortfall (NWS Date
Unknown).

According to the NYS HMP, drought produces an array of impads tha span many sedors of the
economy and reach beyond the areas tha expeience the physcal drought. This complexity exists
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because water isintegral to our ability to produce goods and provide services. Dired impaas of drought
(e.g., reduced crops, increased fire hazards, reduced water levels, damage to wildiife and fish habita)
have cascading indirect impads (e.g., reduced income from a lack of crop production, inareased prices
due to a crop shortage, unemployment). The many impacs of drought can be listed as economic,
environmental, or ocial. Eoconomic impads occur in agriculture and relaed sectors because of the
reliance of these sectors on surface and subsurface water supplies. Environmental impads are the result
of damageto plant and animal species, wildlife habita, and air and water quality, forest and grassfires,
degradation of landscape quality, loss of biodiversity and soil eroson. Social impads involve public
safety, health, conflids between water users, reduced quality of life and inequities inthe distribution of
impads and disaster relif. A summary of potential impads associated with the drought hazard are

identified in Table5-60. T histable includes only osmeofthepotettial impadsof drought.

Table 5-60. Economicd, Environmentad and Socid Impacts of Drought

Economical

e Loss of national economic
growth, slowing down of
economic dev elopment

e Damage to crop qualiy, less
food production

¢ Increaseinfood prices

e Increased importation of food
(higher costs)

e Insect infestation

e Plant disease

e Loss from dairy and livestock
production

e Unav ailability of water and feed
for livestock which leads to high
livestock mortality rates

e Disruption of reproduction
cy cles (breeding delays or
unfilled pregnancies)

Increased predation
Increasedfire hazard - Range
fires and Wildlandfires

e Damage to fish habitat, loss
from fishery production

e Income loss for farmers and
others affected

e Unemploymentfrom production
declines

e Loss to recreational and tourism
industry

e Loss of hydroelectric power

e Loss of navigability of rivers and
canals

Environmental

Increased desettification - Damage
to animal species

Reduction and degradation of fish
and wildlif e habitat

Lack of feed and drinking water
Disease

Increasedv ulnerability to
predation.

Loss of wildlife in some areas and
too many in others

Increased stress to endangered
species

Damage to plant species, loss of
biodiv ersity

Increased number and sev erity of
fires

Wind and water erosion of soils
Loss of wetlands

Increased groundwater depletion
Water quality effects

Increased number and sev erity of
fires

Air quality effects

Social

Food shortages

Loss of human life from f ood
shortages, heat, suicides,
violence

Mental and physical stress
Water user conf licts

Political conflicts

Social unrest

Public dissatisfaction with
gov ernment regarding drought
response

Inequity in the distribution of
drought relief

Loss of cultural sites
Reduced quality of life which
leads to changes in lifestyle
Increased pov erty
Population migrations

Source ThinkQuest, DateUnknown

Location and Extent

Long Idand is identified as NYS Department of Environmental Consarvaion (NYS DEC) Drought
Management Region 1 (Figure 5-198).
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Figure 5-198. NYS DEC Drought Management Regions of NYS
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All of Cissusceptible to drought. Areas a particular risk include communitiesthat rely on privae wells
for potable water supply; certain areas with elderly, impoverished, or othewise vulnerable populations;
and agricultural resources which require the abundant use of ample wate supply to thrive All of Long
Idand-from Queensto Montauk depends upon its groundwater for its drinking water. Mog of SC is
serviced by the non-profit SC Water Auhority (SCWA), which is the largest public water supplier on
Longldand. The SCWA operaesthe largest water ystem inthenaion based entirely upon groundwater.
Serving over 300,000 acoounts and 1.2 million consumers, SCWA pumps nearly 44 hillion gallons of
potable water each year. Groundwater is pumped from 400 active wells in 180 well fields straegically
loca ed across SC's 85-mile long, 10 milewide, 850-square mile area. On average, SC receives about 45
inches of rain per year with more than 900,000,000 gallons of water entering the aquifers on an average
day. Even during the summe & pesk usage, the SCWA rarely pumps ou morethan 400,000,000 gallons
in asingle day (SCWA, 2002).

Severe drought conditions could reduce groundwater rechage and decrease the water supply for
resdential and agricultural users. According to the South Fork Groundwater Tak Force, the SCWA
water use rae increases annually, as developmeant andthe demand for water increases. Thistrend will not
reverse itself. With more and more development taking placeyea after year, the demand on groundwat er
will become even greaer, which increases the risk of potential hadships during drought events.
Consumption of groundwater coupled with drought cen leadto avaiety of relaed problems(e.g., impads
tothenaural resources of SC, such aslowering ponds and streams and negatively efeding wetlands).
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Asindicated by Charles Groat of USGSin February 19, 2005, understanding water storage--both surface
water and ground water storage--is critical in understanding the efeds of climae variability. As surface-
water storage becomes more limited, use of ground-water storage to modulate the effeds of droughts
increases in importance, as do potential enhancements by artificial recharge. If ground-water dorage is
large, droughts will have a small, if any, effect on longterm water dorage in an aguifer system. In
contrast, where ground-water storage has been substantially reduced by long-term withdrawals from
wells, it may be more limited as a source of water to help cope with droughts, which may potentially be
the case for C. Fifty yearsof datawere analyzedto show the efeds of drought and changing water use
and wastewater disposal on Long Idand's ground-water sydem. Ground water from the upper glacial,
Magothy, and Lloyd aquifers is used to supply water to nearly half of the 7.5million peaople on Long
Idand. Because of the long history of dependence on ground water, the USGS has collected hydrologic
data on Long Idand since the early 1900s. The negwork consigs of ove 600 wells throughou Long
Idand. These longterm hydrologic data show s gnificant declining changesin water levels over the pad
100 years. These changes are due to the changing history of water use in New York City and areas east,
sewering, increased pumping and climae variaion. Waer-level declines from 1963 to 1967 are due to
effeds of the regional drought in the 1960s. In this urbanized area, ground-water withdrawal and
urbanization mask water-level fluctuaions associaed with precipitaion. This demongraes the many
facorstha afeda hydrologic processes and water availahility throughou Long Idand (Groa, 2005).

Listhelargest agricultural county in NY Shased on dollar value of product sales. SC hasthe larged and
fasted growing wine industry in the US ranked second only to California in United Saes grgpe
production. SC also hasthe dae€’ slargest horticultural sales and service industry. Townswithin SC that
include sgnificant famland include Southampton, Southold, Brookhaven and Riverhead. Agricultural
resources need ample amounts of wate for successful production; which not only relies on naural
precipitation but also requires the supply and demand of groundwater resources, both which become
limitedor compromised during times of drought.

According to FEMA, the extent (e.g., magnitude or severity) of drought can depend on the duraion,
intendgty, geogrgohic extat, and the regional water supply demands made by human activities and
vegetaion. The intensty of the impad from drought could be minor to total damage in alocalized areaor
regional damage affeding human heath and the economy. Generaly, impads of drought evolve
gradually and regions of maximum intensity change withtime. The severity of a drought is deermined
by areal extent aswell asintensty and duration. The frequency of a drought isdetermined by analyzing
the intendty for agiven duraion, which allows determinaion of the probability or percent chance of a
more severe event occurring in a given mean return period.

Drought is a recurring naural phenomenon charaderized by its severity, duragion and extet. It is
therefore athree-dimensional phenomenon, which is difficult to assess. The wide variety of resources
affeded by drought, its diverse geogrgphical and temporal digtribution, and the many scales drought
operaes on make it difficult to develop either a definition to describe drought or an index to measure it.
Many quantitaive measures of drought have been developed in the United Saes, depending on the
discipline affected, the region being considered, and the paticular applicaion. Several indices developed
by Wayne Pamer [Palme Drought Severity Index (PDI) and Crop Moigure Index (CMI)], as well as
the Sandardized Precipitaion Index (SPI), are useful for describing the many scales of drought. Other
indices include accumulated departure from normal streamflows, low-flow frequency egtimaes and
changes in water storage, groundwater levels and rates of decline, and lake levels. Some of the mog
commonly used indicesto measure or identify the severity and classification of past and presatt droughts
primaily includes, but not limitedto, thefollowing:

NOAA-NCDC - Paimea Drought Severity Index (PDS) / Crop Moisture Index (CMI): The PDS
developed in 1965, indicates the prolonged and abnormal moigure deficiency or excess. The CMI gives
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the short-term or current status of purely agricultural drought or moisture surplus and can change rapidly
from week to week. ThePDS isan important climaological tool for evaluating the scope, severity, and
freguency of prolonged periods of abnormally dry or wet weather. It can be used to help delineatedisaster
areas and indicate the availahility of irrigation water supplies, reservoir levels, range conditions, amount
of 4ok water, and potential intensity of fores fires. The CMI, developed in 1968, can be used to measure
the sa us of dryness or wetness affecting warm season crops and field activities (NW S 2005).

ThePDS was developed by Wayne Palme in the 1960s and uses temperaure and rainfall informaion in
aformulato deerminedryness. It has becomethe semi-official drought index. ThePDS is mogt effedtive
in determining long term drought - a matter of several months - and is not as good with short-term
forecasts (amatter of weeks). It usesa 0 asnormal, and drought is shown in terms of minus numbers; for
example, minus 2 is moderae drought, minus 3 is severe drought, and minus 4 is extreme drought. The
PDS can also refledt excess rain usng a corresponding level reflected by plus figures, i.e., 0 is normal,
plus 2 ismoderae rainfall, ec. (Table 5-61). The advantageof thePDS istha it isstandardized to local
climae, so it can be applied to any pat of the country to demondrae relaive drought or rainfall
conditions. The negative istha it isnot asgood for short term forecads, and is not paticularly useful in
calculating suppliesof water retained in snow, so it works best eag of the Continental Divide. The CMI is
a formula tha was also developed by Wayne Palmer subsequent to his development of the PDS. The
CMI responds morerapidy than the PDS and can change considerably from week to week, so it ismore
effective in calculating short-term abnormal dryness or wetness affecting agriculture. CMI isdesigned to
indicate normal conditions a the beginning and end of the growing season; it usesthe same levels asthe
PDS (NOAA, Dae Unknown).

T able 5-61. PSDI Classifications
Palmer Classifications

4.0 or more extremely wet
3.0t03.99 very wet
2.0t02.99 moderately wet
1.0t01.99 slightly wet
0.5t00.99 incipient wet spell
0.49 to-0.49 near normal
-0.5 t0-0.99 incipient dry spell
-1.0 t0-1.99 mild drought
-2.0 t0-2.99 moderate drought
-3.0 t0-3.99 severe drought
-4.0 or less extreme drought

Source Hayes, 2006

NOAA-NCDC U.S Sandardized Precipitation Index (SPI): While Palme's indices are water balance
indices [considering water supply (precipitation), demand (evapotranspiraion) and loss (runoff)], the SPI
isaprobability index tha considersonly precipitaion. The SPI is based on the probability of recording a
given amount of precipitaion, probabilities are sandardized so tha an index of zero indicaesthe median
precipitation amount (half of the higtorical precipitation amounts are below the median, and half are
above the median). The index is negative for drought and postive for wet conditions. Asthe dry or wet
conditions become more severe, the index becomes more negative or postive The SPI is computed by
NCDC for several time scales, ranging from one month to 24 months, to capture the various scales of
both short-term and long-ter'm drought.
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National Drought Mitigetion Center (NDMC) (Universty of Nebraska / Lincoln) — U.S Drought
Monitor: The NDMC helps people and ingitutions develop and implement measures to reduce socigtal
vulnerability to drought, gressng preparedness and risk management raher than aiss management.
Mogt of the NDMC's services are directed to stae federal, regional, and tribal governments tha are
involved in drought and water supply planning. The NDMC produces a daily drought monitor mgp tha
identifies drought areas and ranks droughts by intendty. U.S Drought Monitor summary mgps are
available from May 1999 through the present and identify general drought areas and classificaion
droughts by intensty ranging from D1 (moderae drought) to D4 (exceptiona drought). DO, drought
watch areas, are drying out and possibly heading for drought, or are recovering from drought but not yet
back to normal, suffering longterm impacts such as low resavoir levels (Table 5-62). The Drought
Monitor isintended to provide a general and up-to-dae summary of current drought conditions across the
U.S, Puerto Rico, and U.S Pacificteritories. This monitor providesa"big picure" view for the general
public, media, government officials, and others. To kegp the mag from becoming too complex, the
drought categories shown represent typical drought intensties, not each drought intensty within an
impaded area. The mgp is not designed to depid local conditions or to replace drought warnings and
watches issued by local or regional government entities. Local or gae entities may monitor different
indicatorsthan those used in the Drought Monitor to mee specific needs or to addresslocal problems. As
a consequence, there could be water shortages or crop failureswithin an area not designated as drought,
just asthere could be locationswith adequate water suppliesin an aea designated as D3 or D4 (extreme
or exceptional) drought.

The Drought Impad Reporter is an interadivetool developed by the NDMC to colled, quantify, and mgp
reported drought impads for the United Sates (and was used to identify known drought events
throughou SC for this plan). The Drought Impad Reporter was created in responseto the need for a
naiona drought impad database. A risk managament approach to drought management, which grongly
emphasizes improved monitoring and preparedness, reguires timely informaion on the severity and
gpatial extent of drought and its associaed impads. The informetion provided by the Drought Impac
Reporter will help policy and decison makers identify what types of impads are occurring and where
(NDMC, Dae Unknown).

NOAA-NCDC North American Drought Monitor: The North America Drought Monitor (NA-DM) is a
cooperaive effort between drought expertsin Canada, Mexico and the United Satesto monitor drought
acrossthe continat. The Drought Monitor concept was developed jointly by the NWS the NDMC, and
the USDepartment of Agriculture's Joint Agricultural Weather Cente inthe late 1990s. T his monitoring
process synthesizes multiple indices, oulooks, and local impads, into an assessment that best represents
current drought conditions. The final oucome of each Drought Monitor is a consensus of federal, dae
and academic scientists. Mgps of U.S droughts are available from this source from 2003 to 2007
(NCDC, 2006).

As presented by the NDMC, drought intensity ceategories are based on six key indicators and numerous
supplementary indicators. Table 5-62 shows the indicaors consdered and ranges for each indicator
based on dryness levels. Because the ranges of the various indicators often do not coincide, the final
drought category tendsto be based on wha the majority of the indicaors show. The analysts producing
the map also weight the indices according to how well they perform in vaious parts of the country and a
different timesof theyear. Additional indicators areoften used in theWeg, where winte snowfall hasa
strong bearingon water supplies.
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Table 5-62. NDMC Drought Severity Classification T able

Palmer

Drought

Severity
Index
(PDSI)

USGS
Weekly

CPC Soil
Moisture
Model (%)

Standardized
Precipitation
Index (SPI)

Category | Description Possible Impacts

Streamflow
(%)

Going into drought: short-
term dryness slowing
planting, growth of crops
or pastures; fire risk
abov e av erage. Coming
out of drought: some
lingering water def icits;
pastures or crops notfully

recov ered.

-1.0to-
1.9

Abnormally

Dry 21-30

DO 21-30 -0.5t0-0.7

Satellite
Vegetation
Health
Index

36-45

Some damage to crops,
pastures; fire risk high;
streams, reservoirs, or 20to-
wells low, some water 29
shortages dev eloping or '
imminent, voluntary water
use restrictions requested

Moderate

Drought 11-20

D1 11-20 -0.8t0-1.2

26-35

Crop or pasture losses

likely ; fire risk very high; -3.0 to -
water shortages common; 3.9
water restrictions imposed

Severe

B2 Drought

6-10 6-10 -1.3t0-1.5

16-25

Major crop/pasture
Extreme losses; extreme fire -4.0 to -

D3 2 3-5 3-5

Drought danger; widespread water 4.9

shortages or restrictions

-1.6t0-1.9

6-15

Exceptional and
widespread crop/pasture
losses; exceptional fire
risk; shortages of water in
reserv oirs, streams, and
wells, creating water
emergencies

-5.0 or
less

Exceptional

Drought -2.0 or less

D4 0-2 0-2

1-5

Source NDMC, 2003. Note Additional indicesusal, meinly duringthe growing sesson, ind ude theU SDA/NA SS Topsoil Moisture,
Crop MaigureIndex (CMI), and K egch ByramDrought Index (KBDI). Indi ces used primarily duringthe snow sesson andin the
Weg indudethe River Basin Snow Waer Content, River Basin AveragePrecipitation, and the Surface Water Supply Index (SWSI).

Previous Ocaurrences and L osses

NYSis made up of 10 climae divisons, with SC located in the Coagal Climae Divison (Divison 4)
(CCD). Accordingtothe NRCC, the NY SCoagtal Climate Divison has experienced numerous drought
periods with a drought from 1965 to 1966 congituting the longes drought period on record. These

drought periods areidentified in T able 5-63.

T able 5-63. Drought Events between 1895 and 2006

Coastal Climate Division

Drought Periods Duration Lowest PDSI
September 1910 - July 1911 11 months -3.77 in 51911
March 1930 — February 1931 12 months -3.81 in 91930

November 1931 — February 1932 4 months -3.39 in 12/1931
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Coastal Climate Division

Drought Periods

Duration

Lowest PDSI

November 1949 — January 1950 3 months -3.63 in 1/1950
September 1964 — December 1964 4 months -3.88 in 11/1964
May 1965 — August 1966 16 months -5.63 in 12/1965
March 1985 — April 1985 2 months -3.65 in 4/1985

July 1999 — August 1999 2 months -3.94 in 7/1999
January 2002 — May 2002 5 months -4.22 in 2/2002

Source NRCC, 2006

Note: Basad on the monthly Pal mer Drought Severity Index as computed by the Naiond Climatic Data Center.
Period of record: January 1895 through March 2006

Additional sources document additional drought events within the SC area. Based on all sources
researched, 22 notable drought periods have impaded SC as identified in Table 5-64. Informaion
regarding specific losses or impaas associaed with many identified drought events was limited or nat
reported in mog cases but isincluded if such datawas available inthe urces reviewed.

T able 5-64. Drought Events between 1910 and 2005

Event Date/

Name

Location

Losses / Impacts

Source(s)

Septemﬁ)er Lot ccb NA NRCC-Cornell - Based on monthly PDSI
July 1911 7 NEIDS
Stacy Ann Lawrence and Gilbert Hanson -
_ Dept. of Geosciences of State University
1927 - 1932 L.1. NA of New Y ok - "Dendrochronology and
Geochemistry of Long Island Trees"
arc - ornell - Based on mont almer
March 1930 ceb NA NRCC-C Il - Based hly Pal
February 1931 Drought Severity Index by NCDC
November 1931 ccb NA NRCC-Cornell - Based on monthly PDSI
— February 1932 by NCDC
November 1949 ccb NA NRCC-Cornell - Based on monthly PDSU
— January 1950 by NCDC
Ch(j?”g‘;s in %rou?d'wa‘er USGS - "Simulation of the Effects of
1962 - 1966 L.I. (basIZfCIO\E/ivr)g:ng ZerceI?rIIE: in Development of the Groundwater Flow
ground-water levels System of Long Island, New Y ork
Septg(ranctngl:rm ccb NA NRCC-Cornell - Based on monthly PDS|
- by NCDC
1964
May 1965 — ccb NA NRCC-Cornell - Based on monthly PDSI
August 1966 by NCDC
Stacy Ann Lawrence and Gilbert Hanson -
) Dept. of Geosciences of State University
1960 - 1970 L.1. NA of New Y ok - "Dendrochronology and
Geochemistry of Long Island Trees"
March 1985 — ccb NA NRCC-Cornell - Based on monthly PDSI
April 1985 by NCDC
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Event Date/
Name

Location

Losses/Impacts

Source(s)

Stacy Ann Lawrence and Gilbert Hanson -
Dept. of Geosciences of State University

1980 - 1988 L.1. NA of New Y ork - "Dendrochronology and
Geochemistry of Long Island Trees"
6,850 acres of forest lost NOAA CPC- Special Climate Summary
Sﬁu?:r?wtble?glggs Sout’\rllsasstern from wildfire during the (9/1/95), NY Times.com 'Fire on Long
P drought, 49 injuries Island-City Weighing Rules on Water"
. Jim Morris - CNN.com - "U.S. Drought
July 1999 — NYS Wa:)?rm:iﬁftirrztlgz,lsrzzger Worsens - Northeast, MidAtlantic Hardest
August 1999 agricultural disaster areas Hit" - Jul. 28, 1999; NRCC-<Cornell -
9 | Based on monthly PDSI by NCDC
" James Farr - "Patchogue Lake, Long
2001 - 2002 (,i\fllcj:lltlldi(r:lougg) NA Island, NY - One Y ear after Drought of
9 2002" ; Cornell News Release
NY S Dept. of Agricuture and Markets
2002 crop Multi- County NA News (Nov. 19-22, 2002) by Jessica
season (including SC) Chittenden; NOAA-NCDC "September
New Y ork Drought"
January 2002 — ccb NA NRCC-Cornell - Based on monthly PDSI
May 2002 by NCDC
February 26, Multi- County NA North Countty Trail - "Drought Watch in
2002 (including SC) Pennsy v ania and New Y ork".
Multi- County .
March 12, 2002 (including SC) NA U.S. Drought Monitor
Multi- County .
May 7, 2002 (including SC) NA U.S. Drought Monitor
James Farr - "Patchogue Lake, Long
September 2003 PatChOEllje L, NA Island, NY - One Y ear after Drought of
o 2002"
Y7 4 ATISENf || 1M STy NA SBA Declaration #10329
continuing (including SC)
. SC Government -
July 2005 Multi- County NA (http://www.co.suffolk.ny.us/pressreleases

August 2005

(including SC)

.cfm?ID=1408&dept=19) - Aug. 22, 2005

CD Climete Coagta Division

CPC Climate Pradidion Center

DR Federal Dissster Declargion

EM Federal Emergency Ded aration

FEMA Federal Emergency Management Agency
FSA Farm Service Agency

HMP  Hazard Mitigation Plan

K Thousand ($)

LI Long Idand

M Million ($)

NA NotAvalale

NOAA-NCDC National OceanicAtmogheric Adminigration — Naiond Climete Data Center
NRCC Northesst Regional imate Center
NWS  Nationa Weaher Sewvice

NYS  New York Sate

SBA Small Business A ssod ation

SC Suffolk County
USDA U.S.Department of Agriculture
USGS U.S. Geologica urvey

Details regarding significant drought periods that have impaded SC include, but are not limitedto, the
following:

(]
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1962 through 1966 (4 year period): According to U.S Geological Survey, Waer-Resources
Invegigaions Report 98-4069 "Smulation of the Effeds of Development of the Groundwater Flow
Sysem of Long Idand, New York,” Long Idand experienced a prolonged drought during this period.
The decrease in surface and groundwater recharge from precipitaion over this period caused many
streams to reach their lowest recorded flows and ground water levels to decline by as much as 10 feet
below the norm. The main dresson the groundwater sydem associaed with the drought was the loss of
recharge through the naural decrease in precipitation. The major hydrologic responses to the 1960's
drought were changes in ground-wate discharge to streams (baseflow) and declines in ground-water
levels. The analysis focused on eaden Nassau and Quffolk Counties because water levels in western
Long Idand were being affected by development a this time. Base flow decreased naticeably in 1963
and, in mog greams, had a maximum decrease of 25 to 60 peacent. Sreams with long channels that
extend far inland (e.g., Nissequogue, Carlls, Connetquot Creeks,and Peconic River) showed the greaes
seasonal variaion and the greaed percat decrease in base flow during the drought because their
headwaters lie close to the ground-wate divide, where water-table declines are greaed. Sream

headwaters aremost vulnerableto largefluctuaionsin base flow and to drying up.

Waer level declines began in 1963 and accelaaed in 1964 and 1965, when little water-level recovery
occurred during the wet season. The largest total water table decline occurred at locaionsfartheg from
the shore and streams; dravdown near streamsistypically subdued because streams provide a source of
water. The maximum decline exceeded 10 fed nea the Nassau-Suffolk County Border and 8 fed in
central C (Buxten and Smolensky, 2005).

Figure 5-199. Maximum water table dedine during the 1960’ s Drought
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Source Buxten and Snolensky, 2005

August - September 1995: Much of the Northeag and mid-Atlantic received little or norain during this
time period, exacerbating long-term dryness since mid-March 1995, and in some areas since October
1994, The sevae short-term rainfall shortages enhanced a patern of persstently subnormal precipitaion
dating back 6 to 11 monthsin much of the Northeast and mid-Atlantic. Most areasrecorded lessthan 75%
of normal precipitaion, with localized sections of NY, lower New England, andthe eastern mid- Atlantic
observing under half of the normal precipitation. Typically, 16 to 23 inches of rain falls on the Northeas
and eastan mid-Atlantic from March 12 to August 29, but only 10 to 15 inches was measured at mog
locaionsfor the 171-day periodin 1995. Rainfall was particularly short in eastern and southeagern NY S
northeagern Pennsylvania, and souhen Vermont, where only 5 to 11 inches were reported. The long-
term PSDI wasrates aslessthan -4 ("extreme drought") over partsof central and southern NY S southemn

(]
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SECTION 5.4.11: RISK ASSESSMENT - DROUGHT

Connedicut, northeagemn Pennsylvania, and the eastern mid-Atlantic on August 26, which included SC
(Figure 5-200). All of southeagern NYS was placed under a drought watch by Governor Paaki's
Drought Management Task Force.

The ladk of rain on Long Idand led to tinder dry conditions which aided the development of large
wil dfires, reportedly the worg in 60 years according to local officials. Two unusually large, severe
wil dfires, known asthe “ Rodky Point” and “ Qunrise Fires’, burned atotal of 6,850 acres of the Central
Pine Barrens over a 13 day period of this August - September 1995 drought. Forests were charred in
Westhampton, Rodky Point, Calverton, and Medford, with a gae of emergency in effect from August 24
until September 5, 1995. Burned areas included a portion of the globally rare dwarf pine plains. The
wil dfires were unusually severe and large because of extreme drought combined with increased winds and
high fuel loads accumulated in the 65 years since the last mgjor fire (Central Pine BarrensWildfire T ask
Force, 1999). Nealy every fire department in Nassau and Suffolk Counties regponded, along with several
New York City departments and 32 federal, sae and local government agencies. Forty-nine firefighters
were injured, none serioudy. One house and five fire trucks were destroyed, and nine other houses plus
the Wedhampton train gaion were damaged (Blain, 1995). According to David Fischler, Commissioner
of C, (where the fires started) "weathe was the dominant fador.” According to Fischler, SC had a
drought year (1995) considing of 22 days with no rain and only 28 percat relaive humidity, which is
extremely low for SC. During this drought period, Mr. Fred Daniels, Deputy Commissioner of SC,
indicated that in SC, during a summer day with drought conditions, it is not unusual to get many brush
fires (Haftl, 1997). More informaion regarding this wildfire event is discussed earlier in this section
(Section 5-4). Figure 5-200 showsa PDS mgp of the U.S, including the sudy area

DROUGHT SEVERITY INDEX BY DIVISION
(LONG TERM PALMER)

AUG 26, 1985
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Source NOAA, 1995
Note: Theblack cirdewithin NY Sindicaes the approximate locaionof SC. SC islisted as having extreme drought.
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July — August 1999: Accordingto NRCC, the drought of 1999 was one of the mog significant weather
eventsfor the northeastern United Saes. This drought culminaed during the summer months and was
perhapsthe mog costly weather evet of tha year. The dry conditionstha prevailed during the second
half of 1998 were a prelude to 1999 s drought. Between the months of July and December 1998, the
Northeast received only 71% of the normal precipitation, itsthird dries such peiod on record. Afte a
wet January, the months of February through August 1999 followed a Smilar pattern, accumulaing only
76% of the normal precipitaion, resulting in the 3rd driest such period in 105 yea's of recorded data.
Precipitation deficits for the fourteen months ending in August 1999 ranged from 6 to over 14 inches
across the region. By mid-July, severe drought was reported in parts of every sde in the Northeag
Region. Extrame drought was nated in pats of Delaware, Pennsylvania, New Jersey, and NY S between
late July and early September. Drought emergencies with mandatory water redrictions were declared in
Maryland, Delaware, New Jersey and Penngylvania. The Clinton Administration declared countiesin nine
daes (Connedticut, Kentucky, Maryland, New Jersey, NY, Ohio, Penng/lvania, Virginia and Wed
Virginia) asagricultural drought disaster areas. Abundant rainfall during September (twice normal and the
wetteg onrecord) brought an endto drought concerns(Eggleston, 1999). Throughout the drought region,
farmestook the hardest economic blow. Recreaion and tourism industries and natural aress also were
hard hit (e.g., parks, gardens and golf courses). On Long Idand, 140,000 acres of parks and naure
preserves were off limits until the drought eased (Crary, 1999). Monday losses were not documented in
the materials availablefor review.

Mr. Michael Wyllie, a meeorologig with the NWSin Brookhaven, NY indicaed that the drought in
Long Idand during thistime peiod was one 4ep below "extreme" The drought resulted in redrictions
on water use, inareasedthe danger of fire, and farmland disaster areas.
Figure 5-201. U.S. Drought Monitor - August 3 1999

August 3, 1999
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Source Drought Monitor, 1999

July 2001 through March 2002: Duringthis period, many coagal and large urban areasin the Northeag
faced the worgt precipitation deficits since official climatological record-keeping began more than a
century ago. The mog severe drought resulted in those communities experiencing at least a 15-inch
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precipitation deficit snce July 2001 (including most of New Jersey, ©outheagern NYS Connedicu,
Rhode Idand and Massachusetts). SC experienced a deficit of 10+ inches(Comell, 2002).

Figure 5-202. July 2001 — February 2002 Precipitation Deificit (in inches)

Less than
Sinches

Precipitation Deficit (inches)
July 2001 - February 2002
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Source Fried ander, 2002

Drought of 2002: The2002 drought, which afededthe etire easern seaboard and was i dentified as the
worst in over 100 years, ended lae inthe fall of 2002. NOAA-NCDC indicated tha NY S had the 26th
driest July-September inthe 108 year record in 2002. SC wasissued a Drought Warning as of September
11,2002. Ms. Jessica Chittenden of NY SDepatment of Agriculture and Marke sindicated in November
2002, tha 55 Counties(including C) were eligible for drought assistance All NY Sagricultural counties
were declared primary disaster areas by the UDA (Chittenden, 2002). Figures 5-203 and 5-204 show
drought maps associaed with this drought event.

DMA 2000 Hazard Mitigation Plan- Suffolk County, New York 541113
@ December 2007



SECTION 5.4.11: RISK ASSESSMENT - DROUGHT

Figure 5-203. U.S. Drought Monitor— April 16, 2002
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Probability of Future Events

Earlier in this section, the identified hazards of concern for the County were ranked. The NYSHMP
includes a smilar ranking process for hazards tha afed the Sae. The probability of occurrence, or
likelihood of the evert, is one paamde used in this ranking process. Based on higorical records and
input from the Planning Committee, the probability of occurrence for drought events in the County is
considered frequent [hazard event that occurs morefrequently than once in 10 years (>10™/yr)] (see T able
5-3).

VULNERABILITY ASSESSMENT

To undergand risk, a community must evaluae what assets are exposed or vulnerable in the identified
hazard area. For the drought hazard, all of SC has been identified as the hazard area. Therefore, all assets
in SC (populaion, structures, aitical facilities and lifelines), as described in the County Profile sedtion,
are vulnerable to adrought. Assetsa paticular risk would include any open land or structures & locaed
along the wildland/urban inteface (WUI) tha oould become vulnerable to the wildfire hazard due to
extended periods of low rain and high heat, usually associated with a drought. In addition, water supply
resources could be impacted by extended periods of low rain. Finally, vulnerable populaions could be
particularly susceptible to the drought hazard and cascading impads due to age, health conditions, and
limited ability to mobilize to shelter, cooling and medical resources. The following text evaluates and
esimaesthepateatial impad of the drought hazardon SC including:

e Overview of vulnerability
o Dataand mehodology used forthe evaluaion

e Impat, including: (1) impac on life, safety and health of county residents, (2) general building
sod, (3) critical facilities, and (4) economy

e Further data collectionstha will assst understanding of thishazard overtime
e Overal vulnerahility concluson

Owerview of Vulnerability

Essentidly, all of SC is vulnerable to drought. However, aeas & particular risk are: areas used for
agricultural purposes (fams and cropland), open/foresed land vulnerable to the wildfire hazard, areas
where communities rely on privade wate supply, and catain areas where elderly, impoverished or
otherwise vulnerable populations are loca ed.

Potential drought impads are agricultural, hydrologic and socioeconomic. Agricultural drought impads
are associaed with soil moidure deficiencies relaiveto water demands of plant life/crops. Hydrological
drought impads are associaed with the éfedsof insufficient precipitation (rain and snow) on surfece and
subsurface water supplies (eg., resarvoir and groundwater levels). Socioeconomic drought impads are
associated with thehuman health and business impactstha can occur when the demand for an economic
good exceeds supply and shortages occur. For example, hortages in water supply can impact tourism
due to high heat tha make an arealess desirable for recreation and deteriorae natural resourcestha are
drawsfor tourists(NY S 2004).
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Data and Methodol ogy

Data was collegded from HAZUSMH, USDA, NOAA NCDC, the County, and Planning Committee
sources. At thetime of this draft HMP, insufficient data are available to model the long-tem paotential
impads of adrought on the County. Ove time additional datawill be collectedto allow better analysis
for thishazard. Available informaion and a preliminary assessment are provided below.

Impact on Life, Health and Safety

Droughts conditions can cause a shortage of water for human consumption and reduce local fire-fighting
capabilities. The drought hazard is a concern because both public and private water supply sourcesin SC
are from local groundwater sources. Asgtated inthe County Profile setion, Long Idand’ s groundwat er
system is a federally-designated “ sole source’ aquifer. Additionaly, the area is aso idertified as a
Primary Wae Supply Aquifer by NYS Department of Health (1981) and NY S DEC (1987) (USEPA,
2007). Thetotal cgoacity of the aguifers underlying SC is about 70 trillion gallons. Precipitaion isthe
sole source of all naturally occurring fresh groundwater on Long Idand. Seasonal- or longtem
fluctuations in precipitation volume and, thus, in recharge, are reflected by thewater levelsin all aquifers.

Accordingtothe NYSHMP, groundwater and water dorage facilities were below normal on Long Idand
during the November 2001 to January 2002 and April to Ocdober 2002 droughts. The dollar amount of
damages associated with these droughts is documented as* unknown” (NY S 2005).

The NYSHMP also ligs mental and physical dress as social impadsof a drought (NYS 2005). The
infirm, young, and elderly are particularly susceptible to drought and extreme temperaures, sometimes
asociated with drought conditions, due to their age, health conditions and limited ability to mobilize to
shelters, cooling and medical resources. For the purposes of this HMP, the entire populaion in the
County isvulnerableto drought events.

Impact on General Building Stodk and Critical Fadlities

No dructures are aticipaed to be directly affeded by a drought and are expeded to be operaional
during a drought event. However, droughts contributeto conditions conduciveto wildfires. T he Central
Pine Barrensisaforeded area of approximaely 102,500 acreswithin the central and eastern portions of
C; thisareahas an extensive higory and ongoing risk of frequent wildfire (Central Pine Barren Wildfire
Tak Force, 1999). Risk to life end property is greatest in those areas where forested areas adjoin
urbanized areas (high density residential, commercial and industrial) or WUI. Therefore, all assetsin, and
adjacent to, the WUI zone around the Central Pine Barrens, including populaion, grudures, critical
facilities, lifelines, and businesses are consdered vulnerableto wildfire.

Impact on Economy

When adrought occurs, the agricultural industry ismog & risk in terms of economic impad and damage.
During droughts, aops do not maure leading to a lessened aop yield, wildife and livesock are
undernourished, land values decrease, and ultimaely there isfinancial lossto the famer (FEMA, 1997).

In 2003, there were 34,000 acres of farmland in SC, encompassing goproximaely six (6) percent of the
County. The County ranks27" in NY Sfor the number of farms and 50" for land in fams. Acoording to
the NY Agricultural Satistics Service, the average value of land and buildings per farm in 2002 was
$920,960, with total production expenses being $176.4 million averaging $270,618 pe farm. The United
Sates Census indicaes 63 percatt of the farm operaors report farming as their principal occupaion
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(USDA NASS accessed online 2007). T able 5-65 shows the acreage of agricultural land exposed to the
drought hazard.

Table 5-65. Agriculturd Land in Suffolk County in 2002
Number of Land in Farms | Total Cropland Permanent Total Woodland
(acres) Pasture (acres) (acres) Other Land

26,616 1,849 4,614

Source USDA NASS, accessad online 2007

In 2002, the market value of al agricultural products sold from SC farms was $201.2 million ($177.7
million in crop sales and $23.5 million in livedodk), with total sales averaging $309,035 per farm (USDA
NASS Accessd online 2007). Acoording to the SC Agricultural Protettion Plan, the farm industry
generaes 8,000 jobs and adds another $214 millionto the economy (Jbnes and Fedelem, 1996).

In 2002, the leading agricultural products sold were nursery and greenhouse plants (71%), vegetables
(12%), poultry and eggs (7%), fruits and nus (5%), aguaculture products (4%, and other products (1%).
C is ranked 1% in NYS for nursery and greenhouse stock and aguaculture products (USDA NASS
Accessed online2007). T able 5-66 shows the square-footage of nursery and greenhouse stodk in 2002.

Table 5-66. Nursery and Greenhouse Stock for Suffolk County in 2002
Bedding and Garden

Plants* Potted Flowering Plants* Nursery Stock*
6,280,223 3,437,661 156,426

Source USDA NASS, accessal online 2007
* Square-footageunder gl assor other protedion

Additionally, Long Idand's duck and equine industries generae $20 million and $1 hillion annually,
respedively for Long Idand seconomy. The Longldand Farm Bureau' sintemne steshows Longldand
has the highest number of horses per capitain NY Sand SC ranks 7" for equine inventory value in NYS
(Long Idand Farm Bureau, accessed online 2007).

's agriculture also provides the landscape and scenic beauty tha supports Long Idand' s tourism
industry. The Long ldand tourism industry generaes over $1 billion in revenues annually (Long Idand
Farm Bureau, accessed online 2007). SC wineries contribute to local tourism in the County. SC hasthe
largest premium wine industry of any county in the U.S, with the exception of California Long Idand
wineries encompass 1,600 acres of viniferous grapes and contribute $30 million annually to the economy
(Long Idand Farm Bureau, accessed online 2007). Higtoric data and current modeling tools are nat
available to edimate specific lossesto tourism for the drought hazard.

The 2002 drought, identified as the worst in over 100 years, ended late in the fall of 2002. All NY
agricultural counties, including SC, were declared primary disaste areas and eligible for drought
assgance (Chittenden, 2002). Specific monegary losses for SC were not found in reviewed
documentetion.

If the average production (dollar value) per crop type could be identified on a per acre bads, loss
esimaes could be developed based on assumed percent damage that could result from a drought. If a
drought impaded 40% of the agricultural products sold from SC farms, based on 2002 market values, this
woul d be aloss of $80.48 million. Thisfigure does not include how thetourism industry and local jobs
are impaded.

DMA 2000 Hazard Mitigation Plan- Suffolk County, New York 5.4.11-17
@ December 2007



SECTION 5.4.11: RISK ASSESSMENT - DROUGHT

A prolonged drought can have a serious economic impadt on a community. Inareased demand for water
and electricity may result in shortages and a higher cost for these resources (FEMA, 2005; NY S 2004).
Industries tha rely on water for busness may be impacted the hardest (e.g., landscaping businesses).
Even though most busnesses will ill be operaional, they may be impacted aedhedically. These
aesthetic impads are mod dgnificant to the reaedion and tourism industry. In addition, droughts in
another area could impad the food supply/price of food for residents in the County.

Additional Data and Next Steps

For the revised plan, any additional informaion regarding localized concerns and pag impads will be
collected and analyzed. This datawill be developedto support fuure revisonstothe plan. Mitigation
efforts could include building on exising NY S SC, and local efforts. The lead Sate Agency for drought
preparednessistheNY SDEC.

Oeral Vulnerabhility Assessment

Higtoric data available indicate tha droughts can impad SC. Drought events can cause significant
impads and losses to the County’'s water supply and economy. The overall hazard ranking for SC
determined by the Planning Committee forthedrought hazard is” low” (T ables5-6 and 5-7). The cascade
effedts of drought include increased susceptihbility to the wildfire hazard, increased and thus shortages on
local resources (i.e., waer supply, eledricity). Losses associaed with the wildfire hazard are discussed
earlier inthis sedtion.
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